The generation of gravitational radiation by coherent excitation of a long row of oscillators is investigated. In particular we have considered diatomic linear chains as an idealization of thin piezoelectric crystals. We find a highly focussed superradiant beam of gravitational radiation in direction of the row and a total radiation power larger than the incoherent superposition of the oscillator radiation by the factor A/a (A wavelength*, a distance between neighbouring oscillators). In spite of these optimum conditions it seems to us that the attainable magnitude of the radiation power of approximately 10~2 2 erg/sec is not high enough for a successful laboratory experiment.
Introduction
From the beginning of the "gravitational radiation era", based principally on the pioneering work of Weber [1] , one was almost exclusively dedicated to develop appropriate antennae for the detection of the theoretically predicted gravitational waves coming from celestial bodies. We can not say certainly until now that a direct detection of this radiation in the laboratory succeeded. On the other hand only few authors, see e.g. [2] [3] [4] , have given estimations about the possibility of laboratory experiments for the generation and subsequent detection of gravitational waves. However these results have not found a consensus until now (see e.g. [5] , [6] ). For this reason we intend to show in this paper by means of a particular arrangement of oscillators that the generation in the laboratory is really a hard task even in case of most favourable conditions. In comparison with other authors we do not assume any special excitation mechanism for our arrangement, leaving this decision to the experimentators; we just demand an optimum on-phase coherent excitation which should give a highly focussed superradiant beam of gravitational radiation and a kind of stimulated emission. Another essential difference between the mentioned works and ours is that we choose for our investigation a fully classsical way.
We perform the whole calculation within the linear theory of gravitation and give at first a brief summary of the most important results used in the work. Assuming for the space-time metric the weak- (1.2)
The well known far-field solution of (1.3) (see for example [7] ) is
whose space-like components** can be set within the "quadrupole formalism" into the form
4a) r at 1 J where t'^.t -r is the retarded time between field point and center of mass of the source (Q massdensity). This quadrupole approximation is only valid for the low-frequency limit (A L, L linear dimension of the source), which implies slowmotions within the source.
For the energy flux of the radiation in radial direction we have [8] •<*£io*SFo> (i-5 ) mOr represents the transverse and traceless projection of the metric perturbation performed by the projection tensor Pj k = djkwhich projects on the 2-dimensional plane orthogonal to the propagation direction of the wave = kjd\ k | (fc* 3-dimensional wave vector). In this projection hj^ coincides with hjj?.
The Model of the Source and its Radiation Field
We describe in the following a source for gravitational radiation whose excitation allows a type of "superradiance". This means that a remnant of superradiance or a kind of stimulated emission is present.
Gravitational Radiation of the Diatomic Free Vibrating Finite Linear Chain
Since the calculation given above with the twomass vibrators represents only a strong idealization of a laboratory experiment, the necessity exists to give a more realistic description and analysis for the single vibrator. In case of an experiment the vibrator would be realized practically by a thin piezoelectrical crystal; in this sense we consider in the following a diatomic linear chain as a useful model for such a solid and compare subsequently its radiation power with that of the vibrator. So the vibrator data can be fitted in such a way that the single vibrator represents appropriately a thin piezoelectrical crystal.
The total number of atoms of the chain may be 2 N'; this means we have N' atoms with mass M\ and N' atoms with mass M 2 , which lay alternately on a straight line (2-axis) separated by a distance a', so that the lattice parameter is l = 2a'. Further we consider an harmonic interaction between next neighbours only described by the spring constant ß. The Fig. 4 shows the chosen arrangement.
The equations of motion for the two sorts of masses are: Inserting the time derivatives of (3.2) into (3.6) and earring out the sum we get finally for the radiation field * The emission of gravitational radiation by the chain in the high frequency limit X <, 2N'a' is treated in detail in [9] . Evidently the angular distribution is identical with that of the vibrator (2.11 a) . For the independence we have a ß 6 -law modified, however, by a form factor dependent on mi(Q). The integration over the total sphere gives the following expression for the energy loss due to gravitational waves: 
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